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© Method and device for separating heart, lungs and liver from the viscera of a bird. 
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© In a separating device, the heart (42), lungs (44) 
and liver (46) are separated from the viscera of a 
slaughtered bird (4) by conveying these organs, in- 
cluding the gall-bladder (48), connected to the bird, 
essentially parallel to the path of the bird with a 
helical roller (10b). First the heart and lungs are 
separated from the liver by cutting through the tissue 
(52) connecting the heart and lungs, and the liver. 
Next, the liver is separated from the remainder of the 
viscera by increasing the distance between the liver 
and the gall-bladder, and cutting through the tissue 
connecting the liver and the gall-bladder. 
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The invention relates to a method according to 
the preamble of claim 1 . The invention also relates 
to a device designed tor carrying out this method 
according to claim 2. 

Such a method and such a device are known 5 
from US Patent Specification No. 4,951,352. In the 
known device a part of the viscera, which part 
comprises the heart, the lungs, the liver and the 
gall-bladder and is connected to the carcass of a 
slaughtered bird moved along by a conveyor, is io 
moved along by means of a second conveyor 
mainly parallel to the path of the conveyor. In the 
course of this, heart/lung guiding means and sepa- 
rating means ensure that in a first stage of the 
operation carried out by the device the connecting is 
tissue between the liver, on the one hand, and the 
heart and the lungs, on the other, is severed, while 
a pulling force is exerted on said tissue in order to 
position 4£ie_ heart and the lungs by taking the path 
of the carcass a greater distance away from the 20 
heart/lung guiding means, by which measure the 
viscera situated between the carcass, on the one 
hand, and the heart and the lungs, on the other, 
supply the required pulling force. In a subsequent 
operating stage the liver is moved past liver guid- 25 
ing means to liver separating means, for which 
again the pulling force in the viscera connecting 
the liver and the carcass is needed. 

Good functioning of the known device, and 
therefore the carrying out of the known method, so 
thus depends on the existence of said pulling 
force, which, however, can be produced only if the 
viscera connecting the carcass and the liver or the 
heart and the lungs to each other are strong 
enough and sufficiently firmly connected to the 35 
carcass and the liver or the heart and the lungs. A 
good connection to the carcass cannot, however, 
be guaranteed, since the connecting viscera con- 
sist largely of a part of the intestinal tract of which 
further parts can be pulled from the carcass with 40 
relatively little force. It is also necessary for proper 
functioning of the device that the conveyor for 
moving along the carcass runs in synchronism with 
the second conveyor for moving along a part of the 
viscera, in order to prevent a breakage in the 45 
connecting viscera. This means that a reliable func- 
tioning of the device is far from certain and there is 
a great risk that, as a result of the virtual disappear- 
ance of the pulling force in the connecting viscera, 
during the separation of heart and lungs the liver 50 
will be cut through, and during the separation of 
the liver the gall-bladder adjacent to the liver will 
be cut through, instead of the tissues connecting 
said organs to each other being cut through. These 
wrong cuts make it necessary to carry out an 55 
expensive repair operation by hand if a part of the 



liver is still connected to heart and tun^s; and 
greatly reduce the value of a liver thus obtained, 
part of which is cut off or contaminated with bile. 

The object of the invention is to eliminate the 
disadvantages described above and to provide a 
method and device by which heart, lungs and liver 
can be separated undamaged from the viscera of a 
bird. 

The method according to the invention is to 
this end characterised as described in claim 1 . 

A device for carrying out the method according 
to the invention and preferred embodiments thereof 
are described in claim 2 and claims 3 - 8. respec- 
tively. 

The invention is explained with reference to the 
drawing, in which: 

Fig. 1 shows a perspective view of ja preferred 
embodiment of the device according to the in- 
vention; - >-. 
Figs. 2-7 show in perspective partial side and 
top views of respective successive processing 
stages for separating the heart, the lungs and 
the liver from the viscera by means of the 
device according to Fig. 1 shown in greater 
detail in these figures; and 
Fig. 8 shows a top view in perspective of a part 
of a heart/lung separator of the device according 
to the invention. 
Fig. 1 shows a schematically illustrated con- 
veyor 2 on which slaughtered birds 4 hanging by 
the legs on hooks 6 are conveyed in the direction 
of arrow 8. Such conveyors are generally known 
and will not be shown in any further detail here. 
The bird 4, whose viscera have already been re- 
moved from the belly cavity and inspected by a 
veterinary inspector, is moved along in the con- 
veyor 2 parallel to the lengthwise direction of a 
viscera conveyor element 10. The viscera conveyor 
element 10 comprises a cylindrical part 10a and a 
part provided with a helical rib which will be in- 
dicated below as helical roller 10b. The viscera 
conveyor element 10 is driven by means of a 
motor 12 in such a way that it rotates in the 
direction of arrow 14. A wall 16 is disposed parallel 
to and extending along the cylindrical part 10a of 
viscera conveyor element 10, fitting to the surface 
thereof. Fitted above the helical roller 10b and 
parallel thereto is a liver guide 18, a narrow gap 
being present between the radial outside of the 
helical rib of the helical roller 10b and the bottom 
edge of the liver guide 18. Fitted lower than the 
axis of the helical roller, at the side of the conveyor 
next to the helical roller 10b and parallel thereto is 
a viscera guide 20, of which only one bent end is 
shown in Fig. 1 . Further, a bottom heart/lung guide 
22a and a top heart lung guide 22b are provided 
parallel to the helical roller 10b. Disposed between 
the heart/lung guides 22a and 22b and the helical 
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roller 1 0b is a rotary cutter 24 which is driven by a 
motor 26. Disposed some distance therefrom, at 
the end of liver guide 18 above the helical roller 
10b is a second rotary cutter 28 which is driven by 
a motor 30. A funnel 32, leading to a heart/lung 
separator 34, is disposed below the cutler 24 which 
is designed for separating the heart and the lungs 
from the viscera. The heart/lung separator 34 com- 
prises two helical rollers which are driven by a 
motor 36, and the functioning of which will be 
described in greater detail below with reference to 
Fig. 8. A funnel 38 is disposed below the cutter 28 
for collection of the livers cut off by said cutter 
from the viscera, said livers passing via the funnel 
38 into a liver collection bin 40. 

For the sake of clarity, only the structural ele- 
ments necessary for the separating operations and 
their mutual positioning are shown in the figures; 
parts which are of little relevance to the invention, 
such as a frame, supports for the guides and cover 
plates for increasing the safety of the operator, are 
not shown. 

Fig. 2 shows a first processing of the viscera of 
the bird 4. The part of the viscera containing the 
heart 42, the lungs 44, the liver 46 and the gall- 
bladder (not shown in Fig. 2) connected to the liver 
is positioned by hand on the wall 16 over the 
viscera conveyor element 10 rotating in the direc- 
tion of the arrow 14. By the advancement of the 
bird 4 on the hook 6 in the direction of the arrow 8, 
the organs connected to each other and to the 
remainder of the viscera of the bird are carried 
along on the wall 16 also in the direction of the 
arrow 8. This is illustrated in Fig. 3, in which the 
gall-bladder 48 is also shown. The conveyance of 
the organs 42-48 over the surface 16 is facilitated 
by making this surface smooth and by the friction- 
reducing rotation of the smooth cylindrical part 10a 
of the viscera conveyor element 10 in the direction 
of the arrow 14. The viscera tissue 50 connecting 
the bird 4 to the organs 42-48, through the convey- 
ance in the direction of the arrow 8, reaches the 
gap between the liver guide 18 and the helical 
roller 10b and is subject there to a force in the 
direction of the arrow 14, said force being exerted 
by the helical rib of the helical roller 10b, and to a 
force which is also exerted by the helical roller 10b 
in the direction of the arrow 14. The latter force 
results in the organs 42-48 being moved in the 
direction of the liver guide 18 by the pulling force 
thus produced in the viscera connection 50. This 
movement is symbolised in Rg. 3 by the indication 
of the organs 42-48 by means of dashed lines 
closer to the liver guide 18. The movement of the 
bird 4 is also indicated by dashed lines. It is now of 
minor importance whether the carcass of the bird 4 
moves in synchronism with the organs 42-48 or 
not, since a pulling force in the viscera connection 



50 does not play any part at air towards good 
functioning of the device when the heart, the lungs 
and the liver are being separated. 

Rg. 4 shows a subsequent position of organs 

s 42-48 as a result of the rotation of helical roller 10b 
in the direction of the arrow 14. The liver 46 cannot 
pass the gap between the helical roller 10b and the 
liver guide 18 and consequently remains moving 
along the liver guide in the direction of arrow 8 

w during this movement. The connecting tissue 52 
between the liver 46, on the one hand, and the 
heart 42 and the lungs 44, on the other, is thus 
guided between the facing edges of the bottom 
heart/lung guide 22a and the top heart/lung guide 

75 22b. The gap between the elements 22a and 22b is 
at such a distance from the liver guide 18 and is so 
narrow that the liver ends up moving, at the helical 
roller side of the elements 22a and 22b, and the 
heart 42 and the lungs 44 end up -moving at the 

20 side of the elements 22a and 22b facing away from 
the helical roller 10b. A pulling force is also still 
exerted on the liver by the helical roller 10b in the 
direction of the arrow 14, so that a pulling force is 
exerted on the connecting tissue 52 between the 

25 liver 46, on the one hand, and the heart 42 and the 
lungs 44, on the other, at the side of the elements 
22a and 22b facing the helical roller 10b. On fur- 
ther conveyance of the organs 42-48 in the direc- 
tion of the arrow 8 the connecting tissue 52 passes 

30 the path of the cutter 24 rotating in the direction 25, 
so that the connection between the liver 46, on the 
one hand, and the heart 42 and the lungs 44. on 
the other, is broken. This operation is illustrated in 
Rg. 5. 

35 Rg. 6 shows the stage of the operation in 

which the heart 42 and the lungs 44 are cut off 
from the viscera, following which they have fallen 
into the funnel 32 and are discharged to the 
heart/lung separator 34. The rotation of the helical 

40 roller 10b in the direction of the arrow 14 causes 
the gall-bladder 48 to be conveyed through the gap 
between the liver guide 18 and the helical roller 
10b, as a result of which the distance between the 
liver 46 and the gall-bladder 48 is increased and 

45 the connecting tissue between the liver and the 
gall-bladder lies mainly in the region of the gap 
between the liver guide 18 and the helical roller 
1 0b. The viscera guide 20 ensures that the viscera 
50 are held in contact with the helical roller 10b 

50 over a certain part of the periphery of the helical 
roller, so that the force in the direction of the arrow 
14 through the rotation of the helical roller is cer- 
tainly sufficient for pulling the liver towards the liver 
guide 18 and positioning of the gall bladder. The 

55 cutter 28 rotating in the direction 29 is disposed in 
line with the liver guide 18 and during the convey- 
ance of the liver 46 and the gall-bladder 48 by the 
helical roller 10b consequently cuts only into the 
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tissue connecting the two organs 46 and 48. This 
operation is shown in Fig. 7. After the severance of 
the connecting tissue between the liver 46 and the 
gall-bladder 48 the liver falls through the funnel 38 
into the liver collection bin 40. The connecting 
viscera 50 with the intact gall-bladder 48 slide off 
the helical roller 10b after separation of the liver 46 
and, hanging from the bird 4, pursue the path 
which is determined by the conveyor 2. 

Although in the drawing a liver guide in the 
form of a strip is shown, it is also possible to 
design a liver guide in the form of a rotary roller 
driven by a motor parallel to the viscera conveyor 
element 10, in which case the direction of rotation 
of the roller is opposite to the direction of rotation 
14 of the viscera conveyor element. 

Fig. 8 shows a part of two rollers 60 and 62 of 
essentially equal length and diameter. The rollers 
60 and 32 are disposed parallel to each other, 
leaving a narrow gap 63 and rotating in operation at 
the same speed in opposite directions 64 and 66, 
respectively. The roller 60 is provided with a first 
helical carrier rib 68 with a pitch of the order of 
magnitude of the length of the roller. The roller 62 
is provided with a helical rib 70 with a pitch which 
is a number of times smaller than the length of the 
roller. The roller 62 is also provided with a second 
helical carrier rib 72, the pitch of which is of the 
order of magnitude of the length of the roller, all 
this in such a way that the carrier rib 68 can 
cooperate with the carrier rib 72. For that reason it 
is necessary to provide the carrier rib 68 at regular 
intervals with recesses 74, which intervals are de- 
termined by the pitch of the helical rib 70 and. are 
designed to allow it to pass. 

At the beginning of the heart/lung separation 
by means of the heart/lung separator 34 of which 
the rollers 60 and 62 form part, the connected 
lungs 44 and heart 42 fall into the nip of the rollers. 
The interacting rollers 60 and 62 convey the lungs 
through the gap 63; the heart 42 cannot, however, 
pass through the gap 63. The tissue connecting the 
heart 42 and the lungs 44 is thus positioned in the 
gap 63 and severed by the interacting carrier ribs 
68 and 72. The heart 42 is conveyed by the helical 
rib 70 to one end of the rollers 60 and 62 for 
further processing, while the lungs 44 can be col- 
lected below the rollers 60 and 62 for further pro- 
cessing. 

Claims 

1. Method for separating the heart (42), the lungs 
(44) and the liver (46) from the viscera of a 
slaughtered bird (4), comprising the steps of: 

positioning and moving along a part of the 
viscera connected to the bird, which part com- 
prises the heart, the lungs, the liver and the 
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gall-bladder (48); ^ v 1 

guiding of the connecting tissue (52) be- 
tween the liver, on the one hand, and the heart 
and the lungs, on the other, past heart/lung 
separating means (24) which separate the 
heart and the lungs from the liver and the 
remainder (50) of the advanced viscera; and 

guiding of the liver past liver separating 
means (28) which separate the liver from the 
remainder of the advanced viscera, charac- 
terised In that the distance between the liver 
(46) and the gall-bladder (48) is increased dur- 
ing guidance of the liver in such a way that the 
liver separating means (28) act only on the 
tissue connecting the liver and the gall-blad- 
der. 



2. Device for separating the heart (42), the lungs 
(44) and the liver (46) from the yisoera of a 

20 slaughtered bird (4), comprising: 

a conveyor (2, 6) for moving the bird along 
a predetermined path; 

viscera conveyance means (10b) for mov- 
ing a part of the viscera comprising the heart, 

25 the lungs, the liver and the gall-bladder (48) 

connected to the bird along essentially parallel 
to the path of the bird; 

heart/lung guiding means (22a, 22b) for 
positioning the connection (52) between the 

30 liver, on the one hand, and the heart and the 

lungs, on the other, relative to heart/lung sepa- 
rating means (24) for breaking the connection 
between the liver, on the one hand, and the 
heart and the lungs, on the other; and 

35 liver guiding means (1 8) for positioning the 

liver relative to liver separating means (28) for 
breaking the connection between the liver and 
the remainder of the viscera, characterised In 
that the viscera conveyance means (10b) can 

40 cooperate with the liver guiding means (18) for 

positioning the liver (46) and the gall-bladder 
(48) in such a way relative to the liver'separat- 
ing means (28) that the distance between the 
liver and the gall-bladder is increased and the 

45 liver separating means act solely on the tissue 

connecting the liver and the gall-bladder. 

3. Device according to claim 2. characterised in 
that the viscera conveyance means in the re- 

50 gion of the heart/lung guiding means (22a, 

22b) and the liver guiding means (18) com- 
prise a helical roller (10b) with such pitch and 
direction of rotation that viscera lying over it 
exert a force on the heart (42) and the lungs 

55 (44) and the liver (46), respectively, for the 

advance thereof past the heart/lung guiding 
means and the liver guiding means respec- 
tively. 
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Device according to claim 3, characterised In 
that the liver guiding means comprise a sur- 
face (18) disposed above and parallel to the 
helical roller (10b), while between the helical 
roller (10b) and the bottom side of the surface 
a gap of such height is formed that the liver 
cannot pass through said gap and the gall- 
bladder can pass through said gap under the 
action of the helical roller (10b). 



10 



Device according to claim 4, characterised in 
that the liver guiding means comprise a guide 
roller driven so that it rotates in the opposite 
direction to the helical roller (10b), which guide 
roller extends parallel to the helical roller. is 

Device according to claim 3, 4 or 5, charac- 
terised by viscera guiding means (20) for 
holding the viscera lying over the helical roller 
(10b) in contact with a predetermined part of 20 
the periphery of the helical roller. 

Device according to claims 2-6. charac- 
terised by a heart/lung separator (34), com- 
prising a pair of rollers (60, 62) disposed par- 25 
allel to each other and rotatable in opposite 
directions to each other at the same speed, the 
first roller (60) being provided with a first car- 
rier rib, and the second roller (62) being pro- 
vided with a helical rib (70) with a pitch which 30 
is a number of times smaller than the roller 
length, and with a second carrier rib, which 
first and second carrier ribs can interact with 
each other for the separation of the lungs (44) 
from the heart (42). 35 

Device according to claim 7, characterised in 
that the first carrier rib (68) and the second 
carrier rib (72) run helically with a pitch of the 
order of magnitude of the roller length. 40 
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